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CLINICAL REPORT
Implant overdentures retained by self-aligning stud-type
attachments: A clinical report
Murali Srinivasan, PD, Dr med dent, BDS, MDS, MBA, MAS,a Nicole Kalberer, Med dent, MAS,b
Sabrina Maniewicz, Med dent, MAS,c and Frauke Müller, Dr med dent habild
Removable prostheses re-
tained by dental implants are
successful treatment options
with high patient satisfaction,
improved comfort, prosthesis
stability, and masticatory
function compared with con-
ventional dentures.1-14 Implant
overdentures (IODs) retained
by 2 implants signiﬁcantly
improve the Oral Health-Related Quality of Life (OHRQoL)
of elderly edentulous patients.10,15-23 The success of IODs
and implant-retained removable partial dentures (RPDs)
depends on the performance of the attachment system.24
Splinted anchorage systems, such as bar attachments,
are highly retentive with a fairly low long-term mainte-
nance requirement.25-28 However, they have a high initial
cost; are difﬁcult to fabricate; and may be complicated to
repair, modify, or remake.29,30 In contrast, the unsplinted
stud anchorage systems such as the spherical anchor or
the LOCATOR attachment (Zest IP Holdings, LLC) are
straightforward to process and have a low initial cost.30-32
Although the LOCATOR attachment is the most widely
used attachment for IODs,33 it has been criticized as
being difﬁcult for dependent elders to use.34 In addition,
these attachments are prone to wear and rapid loss of
retention and require periodic maintenance visits.35-38
A recently introduced attachment (LOCATOR R-Tx
Removable Attachment System; Zest IP Holdings, LLC)
overcame some of these drawbacks. The abutment
design is intended to provide the same clinical handling
as the earlier design but with the beneﬁts of a narrower
coronal geometry, an improved surface coating, and
greater ﬂexibility in terms of the interimplant angular
compensatory mechanism. The purpose of this clinical
report was to document the versatility and the ease of use
of the new LOCATOR R-Tx attachment in 3 different
clinical situations.
Clinical indication #1: mandibular IOD retained by 2
tissue-level implants
A 74-year-old woman was referred for the rehabilitation
of her completely edentulous maxilla and mandible. Her
chief complaints included inability to eat properly and
poor esthetics. Her maximum mouth opening was
normal with no evidence of TMJ problems and no history
of parafunctional habits. Intraoral and radiographic
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examinations revealed a moderately resorbed edentulous
maxilla and a more severely resorbed mandible. The
treatment planned was to rehabilitate the edentulous
jaws with a conventional maxillary complete denture
(CD) opposing an implant-retained mandibular IOD
(Fig. 1A, B).
The prostheses were fabricated following a 3-visit
digital denture protocol,39 and the patient was ﬁrst pro-
vided with interim trial dentures (AvaDent Digital Dental
Solutions Europe; Global Dental Science Europe BV). The
trial dentures were worn for a period of 1 month,
enabling modiﬁcations to be made and allowing the
patient to adapt to the new prostheses. Once the patient
was accustomed to and comfortable with the trial den-
tures, implant surgery was planned. By using the
mandibular trial denture as a surgical guide, 2 implants
(4.1 mm in diameter and 10 mm in length, Regular Neck
Tissue Level; Institut Straumann AG) were placed in a
single-stage surgery in the mandibular canine region
following a standard surgical protocol. After surgery, the
mandibular trial denture was relieved sufﬁciently to not
contact the implants and was relined by using a func-
tional impression tissue conditioning material (F.I.T.T.;
Kerr Corp). After a healing period of 6 weeks, deﬁnitive
reline impressions were made by using the trial dentures.
The impressions were then scanned and sent to the
digital denture manufacturer. The digital dental labora-
tory incorporated the second set of deﬁnitive impressions
into the existing denture design and fabricated a set of
computer-aided design and computer-aided manufac-
ture (CAD-CAM) fully milled maxillary and mandibular
dentures (AvaDent; Global Dental Science Europe BV).
The mandibular IOD was milled to include the spaces to
accommodate the matrices to be processed intraorally.
The deﬁnitive CAD-CAM milled dentures were clinically
evaluated for retention, stability, ﬁt, extensions, esthetics,
and occlusion.
The healing abutments were removed, and the
height of the peri-implant gingival cuff was measured
by using the abutments (LOCATOR PLAN; Institut
Straumann AG) (Fig. 1C). The gingival cuff height was 2
mm, and the appropriate abutments (LOCATOR R-Tx
tissue level RP; Zest IP Holdings, LLC), were selected
(Fig. 2A, B). The abutments were ﬁrst hand-tightened
on the implants by using a standard hexagonal driver
(Zest IP Holdings, LLC) and then tightened to 30 Ncm
by using a calibrated torque wrench (Zest IP Holdings,
LLC) following the manufacturer’s instructions
(Fig. 2C). The white block-out spacers (Zest IP Hold-
ings, LLC) were then placed on the LOCATOR R-Tx
abutments, and the matrices with the black processing
inserts were snapped onto each abutment (Fig. 3A). The
mandibular denture was then evaluated and adjusted
for clearance guided by a silicone material (Fit Checker
Advanced; GC Corp) (Fig. 3B). The denture was then
cleaned and prepared for the intraoral processing of the
matrices. Petroleum jelly (Vaseline; Unilever) was
applied on the mucosa of the edentulous ridge adjacent
to the implants and on the lips to prevent irritation from
the autopolymerizing polymethylmethacrylate (PMMA)
resin. Care was taken not to contaminate the matrices
with the petroleum jelly. The PMMA resin (Unifast; GC
Europe N.V.) was mixed and applied on top of the
Figure 1. Patient #1 initial situation and abutment selection. A, Intraoral
view of edentulous maxilla. B, Intraoral view of edentulous mandible
with 2 tissue-level implants ready for loading. C, LOCATOR PLAN
abutments in place showing 2-mm gingival cuff height.
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matrices and into the milled housing spaces of the
mandibular denture by using a microbrush (3M ESPE)
(Fig. 3C). The mandibular denture was then inserted,
and the patient was requested to occlude into centric
occlusion until the PMMA resin had polymerized
(Fig. 4A). The denture was then removed and inspected.
Excess resin around the matrices was trimmed and
ﬁnished. The black processing inserts were replaced
with deﬁnitive gray (zero) retention inserts (Fig. 4B).
Finally, postinsertion and denture hygiene instructions
were given to the patient (Fig. 4C).
Indication #2: replacement of a worn out LOCATOR
Legacy attachment in a cast RPD
A 67-year-old woman with a cast RPD retained by im-
plants presented with the complaint of loss of retention
in her RPD. An intraoral examination revealed that the
Figure 2. Positioning of LOCATOR R-Tx abutments. A, LOCATOR R-Tx
abutment, matrices, and retentive inserts. B, Abutment being positioned
and tightened. C, Attachments ready for denture processing.
Figure 3. Space veriﬁcation. A, White block-out spacers and matrices
positioned. B, Silicone material verifying available space. C,
Autopolymerizing PMMA resin placed in housing space. PMMA,
polymethylmethacrylate.
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patient had a Kennedy Class I partially edentulous
maxilla with few remaining anterior teeth opposing a
restored natural dentition (Fig. 5A). Two implants (Reg-
ular Neck Tissue Level; Institut Straumann AG) were
present in the maxilla’s ﬁrst premolar regions with
LOCATOR Legacy attachments (Fig. 5B). The attach-
ments had been in situ for 9 years and presented with
severe wear (Fig. 5C). The treatment plan was to replace
the existing attachments with LOCATOR R-Tx tissue
level RP abutments and change the corresponding
matrices intraorally in the same visit. The existing
LOCATOR abutments were ﬁrst removed, and the
height of the new LOCATOR R-Tx abutment to be used
was conﬁrmed with the PLAN abutments (Fig. 6A). The
2-mm-high LOCATOR R-Tx abutments were selected,
hand-tightened on the implants, and then tightened to
Figure 4. Matrix processing and deﬁnitive result. A, Denture positioned
on abutments and patient occluding in centric occlusion. B, Gray (zero)
retentive inserts placed after ﬁnishing and polishing of processed
denture. C, Processed denture in situ.
Figure 5. Patient #2 initial situation. A, Intraoral view of initial situation.
B, Occlusal view showing Kennedy class I partially edentulous maxilla
with implants and LOCATOR Legacy abutments. C, Existing worn
LOCATOR Legacy abutments.
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30 Ncm as recommended by the manufacturer (Fig. 6B).
The existing matrices were then extracted from the RPD
by using a housing extractor (Cendres+Métaux SA)
(Fig. 6C). The white block-out spacer was placed on the
LOCATOR R-Tx abutments, and the new matrices were
snapped onto the abutments (Fig. 7A). Intraoral pro-
cessing of the matrices into the RPD was performed as
described previously (Fig. 7B). The patient was satisﬁed
with the retention and the overall result (Fig. 7C).
Indication #3: rehabilitation of maxillary and
mandibular edentulous arches with IODs
A 50-year-old woman with compromised general health
was referred for a presurgical dental evaluation to exclude
oral infection. Her medical history revealed that she was
a multimorbid patient with a level 5 (medium) de-
pendency according to the CSHA (Canadian Scale of
Health and Aging). She was hospitalized because of
Figure 6. Abutment height selection, abutment positioning, and denture
preparation. A, PLAN abutment in place. B, Selected LOCATOR R-Tx
abutment ready for RPD processing. C, Matrices being removed by using
housing extractor. RPD, removable partial denture.
Figure 7. Matrix processing and deﬁnitive result. A, Block-out spacer and
matrices placed on abutments. B, Processed RPD with deﬁnitive inserts
in place ready for insertion. C, Deﬁnitive result. RPD, removable partial
denture.
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complications of diabetic ketosis after a disconnected
insulin pump. She was scheduled to receive a pancreatic
graft. Intraoral and radiographic examination showed a
failing dentition with advanced periodontitis, multiple
untreated extensive carious lesions, and 7 unrestored
implants (Regular Neck Tissue Level; Institut Straumann
AG) that had been in situ for 14 years (Fig. 8A). The
patient’s chief wish was to have a functional dentition
and be able to bite into an apple. After discussions, the
decision was made to extract all the remaining teeth and
use the existing implants to rehabilitate the jaws with
IODs. The remaining teeth were extracted, and imme-
diate maxillary and mandibular CDs were delivered.
A detailed intraoral examination after healing
revealed that the implants were not parallel and were not
in ideal positions. In the maxilla, the 4 implants were
present in the tooth positions of the right ﬁrst molar and
ﬁrst premolar and the left ﬁrst molar and second pre-
molar (Fig. 8B). In the mandible, there were 3 implants in
the tooth positions of the left ﬁrst molar, right ﬁrst molar,
Figure 8. Patient #3 initial situation. A, Panoramic radiographs. B and C,
Intraoral view of edentulous maxilla and mandible with implants in situ.
Figure 9. Selecting attachment height. A, Cover-screw being removed.
B and C, PLAN abutments in place.
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and ﬁrst premolar (Fig. 8C). The implants were originally
placed to provide single crowns and an implant-sup-
ported ﬁxed partial denture; however, because of medical
and other reasons, the patient was not able to have her
implants restored. Inserting additional implants was not
possible for medical and ﬁnancial reasons. The decision
to use LOCATOR R-Tx abutments was made as they can
compensate for interimplant angular discrepancies up to
60 degrees. All conventional denture fabrication steps
were followed, and IODs with metal reinforcements were
fabricated. The matrices were attached intraorally
following the protocol described previously (Figs. 9-11).
The patient was satisﬁed with the esthetic and functional
outcome of her IODs (Fig. 11C).
DISCUSSION
This clinical report describes the rehabilitation of partially
and completely edentulous patients with IODs by using a
Figure 10. Matrix processing. A and B, Intraoral occlusal views showing
selected LOCATOR R-Tx abutments with block-out spacers and matrices.
C, IOD ready for incorporating matrices. IOD, implant-supported
overdenture.
Figure 11. Deﬁnitive result. A, Gray (zero) deﬁnitive inserts being placed.
B and C, Processed overdentures in situ.
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recently introduced attachment system. The LOCATOR
R-Tx attachment is a replacement for the existing
LOCATOR (now called “LOCATOR Legacy”), alleviating
the drawbacks of the former. The LOCATOR R-Tx
design has eliminated the central channel present on the
attachment head of the classic LOCATOR Legacy. This
has now been replaced with an industry standard hexa-
gon that greatly reduces the central space and may avoid
being a nidus for entrapment of debris and bioﬁlm
accumulation. The shape of the head has been rede-
signed with a dual-retentive surface with a narrower and
more pyramid-shaped coronal geometry that allows an
angular compensation of up to 60 degrees between im-
plants. A design modiﬁcation is the improved titanium
carbon nitride coating (DuraTec coating; Zest IP Hold-
ings LLC) to prevent surface wear. This surface has yet to
be validated in terms of manufacturer-independent
in vitro and clinical testing, but the new surface should
be an improvement over the former as frequent wear and
loss of retention has been a problem for the classic
LOCATOR.38 The new pink color might be favorable
when thin layers of denture resin cover the attachment
and blends into the surrounding oral mucosa.
When an attachment has been phased out and
replaced, it is often a problem updating the existing
attachment without changing the prostheses. Problems
such as prosthetic space, clinical indications, and retentive
mechanisms might complicate the change, add to the cost,
and necessitate multiple patient visits. The LOCATOR R-
Tx can be easily incorporated into any functional pros-
theses formerly retained by the LOCATOR Legacy
attachment. Moreover, the change requires a straightfor-
ward chairside procedure with minimal instrumentation.
The LOCATOR R-Tx allows for up to 60 degrees of
angular compensation between implants. This is a clinical
advantage as this can successfully be implemented in
clinical situations with considerable interimplant angular
discrepancies. The attachment does not require different
abutments or other mechanisms to provide this compen-
sation. How this feature might affect the retentive poten-
tial over time and/or the wear of the attachment; these
need to be validated by in vitro and/or clinical testing.
SUMMARY
The LOCATOR R-Tx abutment is a replacement for the
former LOCATOR “Legacy” attachment, presenting with
an improved design and a seemingly more durable sur-
face coating. The extended ﬂexibility of the LOCATOR R-
Tx’s angular compensatory mechanism between implants
could be of beneﬁt in clinically challenging situations.
The ease of use in terms of its clinical manipulation
makes this an attachment suitable for treating elderly or
compromised patients. Clinical studies are needed to
assess its maintenance requirements, which is expected
to be lower because of its enhanced attachment geometry
and surface coating.
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